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1.0 Introduction

The Freight Network echnology and Operations Plan (FNTOP) is anticipated taHsemost
comprehensive freight technology planning effort among state Departments of
Transportation (DOTSs) in the U.S. The FNTOP intends to outline potential strategies to guide
technology and operationsrelated investments on the Texas Multimodal Freight Network
(TMFN). The FNTOP includes a review of current and future transportation challenges,
opportunities, and the development of user needs informed by focused public and private
sector engagenent. The FNTOP is anticipated to be an invaluable resource to help public
agencies and the private sector effectively plan for future deployments of freight
technologies, working in partnership across all modes of freight transportation.

This documeniititled Concept of Operation$discusses key information for the Statewide
Traffic Operations Centestrategy, which was one of the strategies identified in the FNTOP
and recommended by stakeholders for advancement to the ConOps phase. ©hgective of
a ConOpss to describe the operation of the proposed systein a nortechnical and easy
to-understand manner. How the system is to be used and its anticipated benefits is
described from multiple stakeholder viewpoints as a way to provide a bridge between the
needs that motivated the project and the specific technical requirements.

1.1 Project Overview

The primary goal of the FNTOP is to develop a comprehensive plan advising TxDOT on
deploying technology based operational strategies to improve freight transportatioriets
and mobility in Texas. The main objectives of this project include:

1 Identify and assess technological and operational strategies being used on the TMFN
or could be used in the future to improve safety, mobility, and facilitate economic
competitiveness

T ldentify and assess the Texas Department o
challenges, and opportunities in terms of physic#htelligent Transportation System
(IT9 hardware (e.qg. traffic detectors, closedircuit television (CCTV) cameras,
dynamic message signs (DMSs), connected vehicle (CVs) roadside units, etnd
related infrastructure, digital framework and related infrastructure, operations,
staffing and expertise, and statevide, corridor, urban, and rural needs and
partnerships;

1 Assessthe TMNOs current and future technologica
as its readiness and adaptability potential associated with the impacts of existing
and emerging technologies;

1 Develop strategies, policies, programs, and projects to address technol@giand
operational needs; and



1 Develop an Implementation Plan and a set of Concept of Operations documents, with
each focusedonaneat er m frei ght network technol ogy
concept.

The FNTOP and Concept s o fstra@giecdevalopmennasd wi | | gui
deployment of innovative multimodal freight transportation technologies, techniques,
research, and methods.

1.2 Project Reports

The FNTOP ibased on a detailed assessment of current and future needs, challenges,
gaps, and opportunities that inform strategies and a staralone Implementation Plan.
These assessments are compiled in the following technical reports:

1 Goals and Objective®Report Developed goals and objectives for the FNTOP in
alignment with existing and ongoing planning efforts and stakeholder input.

1 State of the PracticeAssessmentReport Assessed the state of the practice
regarding freightrelated groups, policies, andnitiatives in Texas, in addition to
existing and emerging domestic and international freight technological and
operational developments.

1 Inventory of Existing Conditions Repofttlentified ITS assets, applications, and
programs that exist on the TMFN, asell as summarized operational and
management processes related to TxDOT and partner use of technology
infrastructure.

91 Stakeholder Outreach Summary RepoiSummarized discussiongnd feedback
collectedat Texas public agency meetingsleeperdive discussiams with various
TxDOT Divisiongooperative Automated TransportatiofCAT) meetingPort Authority
Advisory CommitteéPAAC) meeting-NTORegional stakeholdemeetings TxDOT
stakeholder webinar workshop, FNTOP briefing with private and public sector
stakeholders, as well as the set of onen-one stakeholder interviews conducted.

1 UserNeeds AssessmenReport Identified and assessed the technological and
operational needs of the TMFN based on public and private sector stakeholder
feedback, which were corhined with initial research efforts to establish a set of
FNTOP User Needs.

7 Strateges and Conceptual FrameworReport Documented FNTORIentified
strategies that are relevant to the goals and objectives of the FNTOP and based on
documented FNTOP User Nds. Identified details of theFNTOP identifiedtrategies,
including how they are prioritized and how they could fit together as part of a larger
conceptual framework that builds upon the existing Texas ITS program.



1 Conceps of Operations Developed indepth concepts of desired operations and

1.3

maintenance requirements for the slENTOP recommendesitrategies selected for
Concept of OperationsGonOp3 development.

Implementation Plan.dentified nearterm, mediuntterm, and longterm actions, in
addition to considerations necessary for the rollout of each of the 10 FNTOP
recommendedstrategies asthey are transitioned from planning to design.

Freight Network Technology and Operations Pl&dummarizes the entire plan
development tasks, as well a.incorporates the technical and stakeholder
engagement tasks completed throughout this projean a final plan

Stakeholder Engagement

The FNTOP began with research on existing freight initiatives at TXDOT to gain a better
understanding of the current chenges faced by the Texas freight community.diverse

group of stakeholderswvere also engagedo solicit feedback and opinions on the current
state of freight operations in Texas and thpossibleapplication of technology tamprove
future freight operatons. The stakeholder interviews verified and supported many of the
issues identified by the FNTOP, while also helping identify and prioritize potential strategies
to address system deficiencies.

This outreach included public sector stakeholders (internahd external to TxDQTederal,
state, and loca) and private sector stakeholders. A briefverviewof the FNTORutreach
effort is provided below:

1 TxDOT Stakeholder GroupB¥isionOffices) -- This effort included key personnel

from many TxDODivisions, includingthe Transportation Planning and Programming
Division Information Technology Division, Traffic Safety Division, Trawébrmation
Division, Righiof Way Division, Rail Division, Mai@hance Division, Maritime Division,
and Strategic PlanningDivision.

Freight Network Technology Regional OutreagiThis effort included discussing the
FNTOP at the TXDOT CAT Meeting, PAAC Meeting, Houston (TranStar) Stakeholder
Meeting, Dallas/Fort WorthStakeholder Meeting, a dedicated breakout session at

the 2019 Texas Mobility Summit in San Antonio, a stakeholder webinar workshop,
and a FNTOP briefing with private and public sector stakeholders. At each meeting or
session, moderators collected feedbackegarding challenges and opportunities
associated with technologyased operational strategies to improve freight
transportation safety and mobility in Texas.

Public/Private Sector Stakeholder Outreach This effort consised of one-on-one
phone and inperson interviews(total of 58) with stakeholder representatives in
multiple freight modes, freight companies, railroads, original equipment
manufacturers (OEMs)startups, industry groups, telecommunications companies,

3



research institutes, MPOs, cities, fedal government, and othersA breakdownby
type of stakeholder, based on the 58 interviewsis shown inExhibit1.

Exhibit1: Distribution of Stakeholder Types for Public/Private Sector
Outreach

Types of Stakeholders Interviewed

City Government
OEMs/StartUps ty 7% Law Enforcement |
12% 2 : 2% i

Transportation Data
Providers
5%

Railroads
4%
Industry Group

Research Institute |
10%

12%

Maritime Ports
10%

Corporation with &
Internal Logistics
Service
5% Federal/State Agency
7%

Trucking Companies Metropolitan Planning
14% Border Crossing Organization (MPO)

3% 9%

1.4 Texas Multimodal Freight Network

The TMFN consists of the statefds freight asse
largest volumes of freightandthatseve t he st ateds key freight ir
2018 TFMR, these assets cover:

A Highways Highways are the predominant mode for freight movement within the state,
providing first and last mile connections to rail facilitiesnaritime ports, airports, and
pipelines, as well as serving long haul trips destined throughout the state and beyond.
Texas has over 313,000 miles of public roadway8& making it the state with the most
extensive highway network. 21,861 miles are on the THFN, with 745 miles designated as
Critical Rural Freight Corridors and another 372 miles designated as Critical Urban
Freight Corridors. In 2016, trucks accounted for 54 percent of total tonnage moved in
Texas. Intrastate trucking tonnage is anticipated to grow significantly as more residents,
businesses, and freight locate within the state.

1 Texas Department of Transportatiorf,exas Freight Mobility Plan 2018March 7, 2018.
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A Railroads With 10,539 track miles (all on the TMFN), Texas has more miles of rail and
more railroad employees than any other state. Texas contains five of the seven rail
crossings between the U.S. and Mexico, providing critical connections for trade between
t he t wo ¢ oun thorilire sailroadseserve asdirstdrdastsnile railroads for

Texasd three Class | railroads (BNSF Rail way
and Union Paci fmaitmBaod roadand Texmaywdwed t he st
industries.

A Ports andWaterways Texas handles the second highest volume of total maritime
tonnage of any state in the nation with 2Imaritime ports and the Gulf Intracoastal
Waterway (GIWW) system and is the leading state for international maritime tonnage.
Maritime port and waterway access are necessary to attract and support many
businesses, including the petrochemical sect
industries. Nine of Texasd6 12 ddrafpparsarer port
included on the TMFN. Texa®d -Bile portion of the GIWW, referred to as Marine
Highway 69 (M69), is also a part of the TMFN. M9 handles twothirds of the
waterwayds traffic, moving approxi mately 86

A Airports In 2016, six of the top 50 cago airports in the U.S. (in terms of landed weight)
were | ocated in Texas. Out of Texasd 24 comn
TMFN. Air cargo tonnage is expected to grow at a higher rate than any other mode due to
market changes such as the iorease in ecommerce and the associated expectations
for one- or two-day shipping.

A Pipelines Texas has the most extensive pipeline network in the nation, with 426,000
total miles (59 percent intrastate and 41 percent interstate), carrying 826.6 million ts
of cargo in 2016.

1 InternationalBorder Crossings Texas0 20 commerci al internat
also all on the TMFN. Of those, 15 are commercial vehicle crossings, and the other five
are rail crossings.

Exhibit2 provides an overview of the assets designated as a part of the TM&Namely key
roadways, railroads, ports and waterways, airports, and international border crossings.
Exhibit3 maps out where these assets are located in Texas. The TMFN is important because
it outlines the key corridors that facilitate the efficient and safe movement of goods in Texas
and are the most critical for focused investment.




Exhibit2: Overview of Texas Multimodal Freight Network Assets

313’000 roadway centerline miles

| 21,861 miles on the Texas Highway Freight Network
745 miles of Critical Rural Freight Corridor
372 miles of Critical Urban Freight Corridor

10’539 miles of railroads on the TMFN

3 Class | railroads
49 Class I or shortline railroads

21 ports and the Gulf Intracoastal
Waterway system
| 12 deepwater ports
| 9 included on TMFN
| 9 shallow draft ports
| 1 included on TMFN

| 879 miles of GIWW, all on TMFN

>

24 commercial airporis
| 7 air cargo airports on TMFN

426,000 miles of pipeline
99% intrastate
41% interstate

7277 ) 20 commercial international border crossings,
all on the TMFN
15 commercial vehicle crossings
’ 9 rail crossings

Transporting

Lo e

Transporting

441"

Transporting

598 million
tons

Transporting
1 8 million
m tons

Transporting

837

Facilitating

3.5 e

Source: Texas Department of Transportation, Texas Freight Mobility Plan 261Bxecutive Summary, March 7, 2018.




Exhibit3: The Texas Multimodal Freight Network

The Texas Multimodal Freight Network
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The 2018 TFMP identified eight goals and associated objectives theelp inform and
articulate TxDOTO6s freight investment priorit
and identify the desired future performance of the TMFRExhibit4 summarizes these goals,

some of which will be utilized later in this document to identify deficiencies in the existing

system and justify deployment of the&lentified strategy.

Exhibit4: 2018 TFMP Goals

Safety Improve multimodal transportation safety

Sefe]alo] Il @Il CIINEIEISIN Improve the contribution of the Texas freight transportatio
system to economic competitiveness, productivity and
development

Asset Preservation and Maintain and preserve infrastructure

Utilization assets using costbeneficial treatments

Mobility and Reliability Reduce congestion and improve system efficiency and
performance

Multimodal Connectivity Provide transportation choices and improve system
connectivity for all freight modes

Stewardship Manage environmental and TXxDOT resources responsibly
and be accountable in decisionmaking

Customer Service Understand and incorporate citizen feedback in decisien

making processes and beransparent in all TXDOT
communications

Sustainable Funding Identify sustainable funding sources for all freight
transportation modes

Source: Texas Department of Transportation, Texas Freight Mobility Plan 2018

1.5 Summary of Existing Conditions and User Né®

The FNTOMeviewed the existing ITS program in Texas, which represents the vast majority of
T x D OT étime traficarianagement applications that serve roadway user needs, including
freight. TXDOT utilizes Traffic Management Centers (TMC) as one ofk#etools to operate

and manage its road networkTxDOT is a participanh several advanced mobility initiatives,
including an Integrated Corridor Management (ICM) program, a freight signal priority project,
and several Connected Vehicle initiativestill, the vast majority of the ITS and traffic
management program resides in mar metropolitan areas, with limited coverage or

response capabilities in rural areas. Relevant ITS programs in the context of this strategy are
discussed later in Sectior2.2. Further details on these programs and others can be found in
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the FNTOP State of the PractickssessmentReport andFNTORnventory of Existing
Conditions Report.

User Needs for the FNTOP were informbg the FNTORGoals and Objectives, thENT®
State of the PracticeAssessment Reportthe FNTORnventory of Existing ConditionReport,
and input from stakeholdersRelevant user needs that apply to this strategy are presented
in Section2.5 to aid with traceability of strategy featuresescribedlater in the document. A
full list of User Needs can be found as part of the FNTOP User Needs Assessment Report.

1.6 Summary of Strategies and Conceptudramework Technical Report
The FNTOP developetiseries oftechnological strategies for improving freight operations in
Texas. The strategies developed as part of the FNTOP consider the range of existing and
emerging solutions available, based on tracealiy of the solutions to identified user needs
prepared as part of theFNTORJser Needs AssessmeniExhibit5 summarizes theidentified
strategies to guide technologyand operationsrelated investments on the TMFNBased on
internal discussion andcoordination with TxXDOTLO of the 12 FNTOP strategies were
advanced based on favorable feedback regarding direct relevance/importance to flei
needs, uniqueness as a standalone strategyand value as an applicationThe o strategies
not advancedrepresented an infrastructure solutionKiber Optic Expansiopand a strategy
deemed to be too similar taanother strategy (Freight htegrated Coridor Managemenj to be
considered as a separate item t@dvance

Key public and private stakeholdersvere engaged to obtain feedbaclon the 10 strategies
including suggested refinements, and priorities. Through outreach efforts, stakeholders were
asked to rank theidentified strategies based on the following questions:

91 Does the strategy add value to the Texas Multimodal Freight Network?

1 Is the strategy likely to succeed in Texas?

Atotal of six strategies were recommended to advance to Concept of Operas
development. There was consistent agreement among TxDOT and its stakeholders that
these strategies hadopportunityfor adding value to the TMFN and were likely to succeed in
Texas. The other strategies developed as part of this effort were either unday as part of a
separate effort or deferred due to another TxDOT initiativiexhibit5 reflects the final
recommendations for each strategy.




Exhibit5: Summary of Proposed FNTOP Strategies

Truck Parking Availability ystem Underway

HighResolution Freight Traveler Information

System Advanced to Concept of Operations

Centralized Data Repository for Freight

Applications Deferrec?
AL ST CR e EH o BSo il AL ADEI-I  Advanced to Concept oDperations

Safety Warning Detection System Advanced to Concept of Operations
Smart Freight Connector Advanced to Concept of Operations

(o] Clo N E RIS VMl ERELEINEIESIAIGE] Advanced to Concept of Operations
Smart Work Zondnformation System Underway

Statewide Traffic Operations Center Advanced to Concept of Operations
Binational Traffic Operations Center Deferrec®

Freight Integrated Corridor Management Not Advanced

Fiber Optic Cable Expansion Not Advanced

lIncluded in other TXDOT ongoing initiatives

2Better fulfills goals and objectives of other TxDOT initiatives
3Not advanced due to similarities with Smart Freigl@onnectorstrategy

4Not advanced dueto being an infrastructurefocused commaodity insteadf a technological or operational
application.

An overall technology framework was developéd demonstrate how the FNTOP
recommendedstrategiescould work togetheras an integrated statewide system.The
framework helps illustrate the relationships between the FNTOP strategies and any
overlapping opportunities that might allow for easier deploymerll strategies have the
potential to be implemented together in functional groups or as staradone sysems.

Exhibit6 showsthe relationship among integrated services and strategies.




Exhibit6: Potential Integrated Services and Strategies
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1.7 Purpose of the Concept of Operations Document

The development of a ConOps document for eaohthe sixstrategies selected for
advancement is the next critical step necessary to create implementable solutions as part of
the FNTOP. The objective of a ConOps is to describe the operation of the propegstem in

a nortechnical and easyto-understand manner. How the system is to be used and its
anticipated benefits is described from multiple stakeholder viewpoints as a way tpide a
bridge between the needs that motivated the project and the specifiechnical

requirements Each required functionality must béraceable back to documenteduser
needsprepared as part of theFNTORJser Needs Assessment to ensure that the ITS project
addresses readworld issues. The ConOps document is used to collect feadk from the
system users and other stakeholders and to validate key assumptions built into the system
concept (e.g. who is responsible for whatBy building support, gathering feedback, and
refining the proposed concept, the ConOps document serves asigtilevel guide for
subsequent design efforts (e.g. System Requirements, Higével Design, Detailed Design).

It helps advance the strategy into these subsequent phasds/ reducingthe risk of the
strategy faling or being delayeddue to a lack of agreemenor understanding of the

proposed concept.

The establishment offTxDOT and stakeholdgsriorities informedthe selection ofthe six
strategiesthat advanceal to a ConOps.The development of FNTOP strategies, from proposal
to ConOpsis outlined inExhibit7.

Exhibit7: Formulation of Strategies from Proposal tBinal Texas
Freight Network Technology and Operations Plan

Conceptual
Framework of
Recommended
Strategies

Texas Freight
Network

Development of |l Prioritization of Implementation

Recommended Recommended

Strategies Strategies Plan

Technology and
Operations Plan

Projects that engineer systenm$whether the project is a simple ITS deployment arcomplex
commercial airlinefifollow what is called the Systems Enggering Process. This process
identifies and outlines procedural steps of how the system is incrementally developed, how
the system is incrementally validated by stakeholders, and how the system is to be
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measured and accepted. The VOevelopment ModeP shown inExhibit8, is a visualization

of one such process. This model was developed based on Systems Engineering industry
standards and ispartofUSDepar t ment of Transportationds (U
projects. The development processes outlined in the model helps transportation agencies

use common, consistent, and wekstablished systems engineering tools and processes to:

Improve the qualiy of Intelligent Transportation Systems;

Reduce the risk of cost and schedule overruns;

Gain wide stakeholder participation;

Maintain, operate, and evolve the Intelligent Transportation System;

Maintain consistency with the regional and state ITS architeces;

= =2 4 -4 A -

Provide flexibility in procurement options for the agencies; and

1 Keep current with the rapid evolution of technology.

Exhibit8: Systems Engineering Wlodel
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Source:https://www.fhwa.dot.gov/cadiv/segb/files/segbversion3.htm

Development of the ConOps document is the first major step of the Decomposition and
Definition phase of the Wodel, where ITS project concepts become more defined. It helps

2 Federal Highway Administration California Division and Caltrans, Systems Engineering Guidebook for ITS Version 3.0
Website
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establish the simple expectations of the system so that stakeholders can understand what
the project intends to do and understand how it will be later validated when complete.

1.8 Statewide Transportation Operations Centéverview

This ConOps is foclexd on a Statewide Traffic Operations Center (STOC). At a high level, the
STOC wouldnonitor traffic operations inareas of the THFN not currently supported by a
TMC, coordinate on statewide freight movement, support local TMCs with their efforts as
requested improve conformity on planned road disruptions betwedbistricts, and help
establish an interoperableAdvanced Traffic Management SysterATMS platform and data
sharing protocols between remote ITS assets, tli#stricts, and the STOC. The goal of this
system would be to improve freight mobility through increased coordinatjomproved
information sharing,and better utilization of TXDOT assets.

Exhibit9 provides anillustrative example of the STOC strate@g previously discussed in the
FNTORStrategies and Conceptual Framework Report

Exhibit9: lllustrative Example ofStatewide Traffic Operations Center

Local TMC
requests regional
response to
support incident

Statewide Traffic
Operations Center
(STOC)

STOC controls
remote signs to

E STOC requests
regional response to
support incident.
Local TMC has
options to assist

ROAD
CLOSED
! HHEHD

STOC
manages statewide
messaging for
general operations

STOC coordinates | &

with local law
enforcement for ~
rural incidents X
:\” s
Local
TMC

Al t hough the tBMamagdME€Ot (Temaf érr and o0TOCSO6 (T
are often used interchangeably in the industr
authority over a road network (e.g. the TMC operators directly control all ITS assets under
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their domain), whe eas a o0TOCO is more of a coordinati o
authority® over a road network (e.g. the TOC operators focus more on supporting law

enforcement with incident response). This is an important difference because this strategy

aims to provide an enhanced service statewide that supports the existing TXDOT TMCs that

are in operation based on their needs, as opposed to overseeing their operations as a

management entity.

At a highlevel, some of thekey objectives of the STOC include:

1 Provide statewide messaging and strategies for general operations and major events,
such as a hurricane evacuation, major route closure, or other disruptign

1 Improve mobility in and around rural areas and frequently traveled corridors outside
the established coverage areasf TMCs

1 Utilize oneunified ATMS platform or establish an interoperable platform to better
exchange data, operate assets, and provide a csistent look and feel between
TMCs

1 Adjust statewide operational strategies to serve freigpecific needs at
advantageous times of day, based on freight movement

1 Publish strategic freight route and parking information aarlier decision points(i.e.
publish messages on DMSin one TXDOTTM@ Bistrict for a route that is in another
TXDOTTM@ Bistrict);

1 Provide realtime notifications to road users of potential delays ahead, allowing them
to make informed travel decisions along their route

Provide reputing alternatives to road usersn rural areas;
1 Decrease incident clearance time rural areas;

Decrease secondary incident occurrencan rural areas by helping reduce incident
clearance times;

3 Authority is primarily in the context of irident management. TMCs in urban areas often have service patrols that can act
as incident commanders and manage an incident in collaboration with the TMC. TOCs often contact local law
enforcement when detecting an incident, allow law enforcement to be tirecident manager, and respond in support of
|l aw enforcementd6s direction. Both TMCs and TOCs utilize

information to help motorists make informed routing decisions.
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1 Improve interagency(within Texas, across state lines,racross national
boundaries) District, and TMC coordinationand

1 Provide historical and reatime data (e.g. reoccurring congestion) for better traffic
operations and management

1.9 Organization of theReport

This document is one of the deliverables as degd under Task 2.6: Develop Concept of
Operations from the scope of work for Cambrid
160058.006 named Texas Freight Network Technology and Operations Plan. The scope of

work document is TXDOT Work Authorization No. 6n@act No. 5061DP5011. This ConOps

covers the topic areas outlined in ANSI/AIAA043 and IEEE Standard 1362as

recommended by the FHWA for ConOps development.

The remainder of thisdlocumentis organized into the following sections:

1 Section2 & The Current Situatiorin Texas This sectiondescribes current systems
and technologies utilized by stakeholders and how each is being uséeficiencies of
the existing systems, desired changes to the systems and priorities, and assumptions
and challerges.

1 Section3 & Concept for the Proposedtatewide Traffic Operations Centel his
section contains a description of the desired system and highvel requirements,
how it will address the concerns outlined in Sectiad, how it will operate, and how
userswill interface with the system.

1 Section 40 Benefits, Impacts, and Alternatives of the Statewide Traffic Operations
Center. This section describes the expected operational and organizational benefits
and impacts of the essential features of the ne®TOGystems, the potential
impacts during development, disadvantages and limitations of the proposed system,
and alternatives and tradeoffs considered while developing the system concept.

1 Section5 & Operational ScenariosThis sectionidentifies potential reatworld
situations for thesystem Each scenario describes how stakeholders respond to and
benefit from the implementationand operationof the new system.

1 Section6 & Next Steps This section outlines the next steps of the Texas FNTOP
following thedevelopment of the Concept of Operations documents, including the
nearterm development of the Implementation Plan.

M Section7 d References This section lists all references used in the creation of this
document.

16




2.0 TheCurrent Situation in Texas

The purpose of this section is highlight the current situation in Texas, the existing systems
currently in operation, and the deficiencies that are present.later discusses the user
classes that could apply to this ConOps document and tRNTORJser Neeals that support
motivations to pursue aSTOC

2.1 Description of the Current Situation

This section discusses the current situation in Texas to help frame the deficiencies that
could motivate deployment of a new systemi\ccording to the TFMPS4 percent of total
tonnage moving alonghe TMFNin 2016 moved by truck As noted earlier, highways are the
predominant mode for freight movement in the state and are expected to maintain that
predominance in the future. Highways serve as critical first and last mile cawtions to rail
facilities, ports, and airports, as well as serve lodtaul trips within and beyond the state.
While interstate highways are widely viewed as being some of the more popular routes, the
vast majority of roadway miles in Texas are along localtes, state roads, andU.S.routes.
Exhibit10 reflects the breakout, as published in the 2018TFMP

Exhibit10: Roadway Miles in Texas byype

Source: Texas Freight Mobility Plan 2018

Approximately 70 percent of the land areeepresenting173 counties in Texass classified

as rural, according to thedesignated 2010 metropolitan statistical areas (MSAS) outlined by
the U.S. Office of Management and Budgdtlrban and rural counties are identified iExhbit
11.
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https://www.fhwa.dot.gov/cadiv/segb/
https://ruralsafetycenter.org/resources/rural-its-toolkit/
https://tdem.texas.gov/state-operations-center-soc/
https://ops.fhwa.dot.gov/congestion_report/chapter3.htm
https://www.txdot.gov/inside-txdot/division/traffic/safety/weather/hurricane.html
https://www.txdot.gov/inside-txdot/division/traffic/safety/weather/hurricane.html
https://www.penndot.gov/PennDOTWay/Pages/Article.aspx?post=301
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812521#:~:text=Rural%20traffic%20fatalities%20decreased%20by,2007%20to%2017%2C656%20in%202016.&text=Of%20the%2018%2C590%20rural%20traffic,killed%20in%20speeding%2Drelated%20crashes
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https://www.its.dot.gov/factsheets/pdf/Rural.pdf
https://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/TMC_BPG_Final.pdf
https://www.dhs.gov/sites/default/files/publications/FEMA%20-%20Web%20Emergency%20Operations%20Center%20%28WebEOC%29%20Interconnectivity.pdf
https://www.dhs.gov/sites/default/files/publications/FEMA%20-%20Web%20Emergency%20Operations%20Center%20%28WebEOC%29%20Interconnectivity.pdf
https://www.dhs.gov/sites/default/files/publications/FEMA%20-%20Web%20Emergency%20Operations%20Center%20%28WebEOC%29%20Interconnectivity.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/trf/tsmo/tsmo-statewide-strategic-plan.pdf
https://ops.fhwa.dot.gov/publications/fhwahop14016/

